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ABSTRACT 


Presents land area, commerctal timberland area, 
timber tnventory, and growth and mortality data 
based on Renewable Resources Evaluation standards. 
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INTRODUCTION 


Forest and Range Experiment Station. 


fig. 1). The total land area is 5.0 million acres (2.0 million hectares) 
Service, the Bureau of Land Management, and miscellaneous Federal owners 
2.1 million acres (0.8 million hectares) of this land. The remainder is 
private ownership. This note presents data from State and private lands 


class. Discussions of the data reliability and terminology are included. 
items should be reviewed carefully when using this information. 
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INTERMOUNTAIN FOREST AND RANGE EXPERIMENT STATION 


February 1979 


A comprehensive timber resource study was conducted on State and private lands in 
the Bozeman Working Circle, Montana, in 1976, by the Montana Department of Natural 
Resources and Conservation, Division of Forestry, in cooperation with the Forest 
Service, Region 1, Division of State and Private Forestry, and the Intermountain 


The Bozeman Working Circle includes Gallatin, Meagher, and Park Counties (see 


. The Forest 
administer 

in State and 
only. 


Highlights show the area of commercial timberland in comparison to total forest 
land area, and the distribution of this area by forest type, stand-size class, and site 


These two 


lRespectively, Supervisory Statistical Assistant and Statistical Assistant. 
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HIGHLIGHTS 


A The forest land area is 657 thousand acres (266 thousand hectares), or 22 percent 
of the total State and private land area-in the Working Circle. 


A Of the forest land, 586 thousand acres (237 thousand hectares), or 89 percent, is 
classified as commercial timberland. 


A Private ownership accounts for 559 thousand acres (226 thousand hectares), or 95 
percent, of the commercial timberland. 


A The predominant forest types are Douglas-fir, lodgepole pine, and spruce-subalpine 
fir; they occupy 87 percent of the commercial timberland. The remaining area 
consists of whitebark-limber pine, ponderosa pine, juniper,* and hardwood forest 
types. 


A Almost 70 percent of the commercial timberland supports sawtimber stands; poletimber 
stands make up 19 percent. The remainder is in sapling and seedling stands or 
nonstocked. 


A Nearly 83 percent of the commercial timberland is in the 20 to 49 cubic-foot 
productivity class, 95 percent of which is privately owned. 


INVENTORY 


A Growing stock volume amounts to 930 million cubic feet (26 million cubic meters) 
with the major portion, about 67 percent, in softwood sawtimber trees. 


A’ Rough, rotten, and salvable dead trees comprise 103 million cubic feet (3 million 
cubic meters), or 10 percent, of the total sound wood volume. 


A About 92 percent of the 3,097 million board feet? of sawtimber volume is in saw- 
timber trees less than 23.0 inches d.b.h. 


A Douglas-fir (47.6 percent) and lodgepole pine (26.6 percent) make up 74.2 percent 
of the growing stock volume and 73.9 percent of the sawtimber volume. Species 
sharing the remaining percentage are Engelmann spruce, whitebark-limber pine, subalpin 
fir, ponderosa pine, juniper, aspen and other hardwoods. 


A Private owners control 95 percent of the softwood growing stock volume and 95 percent 
of the softwood sawtimber volume. 


*The area occupied by juniper forest type classified as commercial is so classified 
because the site index for other associated species on these stands (usually ponderosa 
pine or Douglas-fir) is high enough to indicate a potential productivity level exceeding 
20 cubic feet per acre per year average annual growth, and nonstockable indicators are 
not present in sufficient quantities to lower the yield capability below 20 cubic feet 
per acre per year. Although juniper usually occurs on unproductive forest land, when 
it occurs in mixtures with other species on productive sites, it is reported in the 
commercial timberland statistics. 

3International 1/4-inch rule. 


GROWTH AND MORTALITY 


A& Net annual growth of growing stock totals 12,171 thousand cubic feet (345 thousand 
cubic meters) with 95 percent occurring in softwood species, mainly Douglas-fir, 
lodgepole pine, and subalpine fir. Growth and mortality were not measured for 
juniper trees. 


A About 95 percent of the total net growth is on private lands. 


A The annual mortality of 5,682 thousand cubic feet (161 thousand cubic meters) 
offsets 32 percent of the gross annual growth. 


A Weather and unknown factors account for 75 percent of the mortality. The remainder 
was caused by suppression, insects, disease, and fire. 


A Seventy-three percent of the mortality occurs in the lodgepole pine and Douglas-fir 
species. 


DATA RELIABILITY 


The sampling errors presented in tables 1 and 2 are in terms of one standard 
error--the 67 percent confidence level. Individual cells within tables should be used 
with caution. Some are based on small sample sizes, thus resulting in high sampling 
errors: 


Table 1.--Forest land area and assoctated sampling error percentages for the Bozeman Working 
Cirele, 1976 


: Softwood types : Hardwood types : All types 


zee Acres :Percent: Acres :Percent: Acres :Percent 

Commercial timberland 557,242 Zed 29,055 PLE | 586,297 21.6 
Other forest land: 

Unproductive reserved -- -- ao a= 7s ae 

Unproductive nonreserved 44,823 24.5 26,156 34.3 70,979 19.2 


Table 2.--Net Volwne, net annual growth and annual mortality on commerctal timberland, wtth 
associated sampling error percentages for the Bozeman Working Cirele, 1976 


Ite : Softwoods : Hardwoods : All species 
i : Volume :Percent: Volume :Percent: Volume :Percent 
Volume: 
Growing stock (M cubic feet) 905,198 5.0 24,992 26.6 930,190 4.9 
Sawtimber (M board feet!) 3,056,184 6.0 40,464 31.5 3,096,648 6.0 
Net Growth: 
Growing stock (cubic feet) 11,610,357 LT e2 560,367 50.4 TZ L7OR 724 10.9 
Sawtimber (board feet!) 62,080,920 12.9 1632,272 84.8 63: 71SET92 L2H 
Mortality: 
Growing stock (cubic feet) 5,281,460 lREASI 400,811 Sed 5, 6824271 lowzZ 
Sawtimber (board feet!) 17; 5075218 Qld 696,414 72.5 18,203,632 DAR Sa: 


linternational 1/4-inch rule. 


TERMINOLOGY AND DATA TABLES 


The following section contains definitions, taken directly from the Forest Service 
Forest Survey Handbook, that are relevant to the timber resource data presented in this 
Research Note. Forest area and timber resource data for the Bozeman Working Circle, 
Montana, are displayed in tables 3 through 23. 


TERMINOLOGY 
Land Use Classes 
LAND AREA 


Bureau of the Census.--The area of dry land and land temporarily or partly covered 
by water, such as marshes, swamps, and river flood plains; streams, sloughs, estuaries, 
and canals less than 1/8 of a statute mile in width; and lakes, reservoirs, and ponds 
less than 40 acres in area. 


WATER 


Census water.--As defined by the Bureau of Census, streams, sloughs, estuaries, 
and canals more than 1/8 of a statute mile in width; and lakes, reservoirs, and ponds 
more than 40 acres in area. 


Noncensus water.--The same as defined by the Bureau of the Census, except 
minimum width of streams, etc., is 120 feet and minimum size of lakes, etc., is 1 ,acre. 


Forest land.--Land at least 16.7 percent stocked by forest trees of any size, or 
formerly having had such tree cover, and not currently developed for nonforest use. 


Commercial timberland.--Forest land producing or capable of producing crops of 
industrial wood and not withdrawn from timber utilization. (Note: Areas qualifying have 
ene Capability of producing in’ excess of 20’ cubic’ feet ‘per-acre per year of industrial 
wood under management. Currently inaccessible and inoperable areas are included, except 
when the areas involved are small and unlikely to become suitable for production of 
industrial wood in the foreseeable future. ) 


Productive-reserved forest land.--Forest land sufficiently productive to qualify as 
commercial timberland, but withdrawn from timber utilization through statute, administra- 
tive designation, or exclusive use for Christmas tree production. 


Other forest land.--(1) Forest land incapable of producing 20 cubic feet per acre 
of industrial wood under management, because of adverse site conditions; (2) unproductive- 
meserved forest land. 


Nonforest land.--Land that has never supported forests and lands formerly forested 
where use for timber management is precluded by development for other uses. 


Ownership Classes 
National Forest land.--Federal lands that have been legally designated as National 
Forest or purchase units, and other lands under the administration of the Forest Service, 


including experimental areas and Bankhead-Jones Title III lands. 


Bureau of Land Management lands.--Federal land administered by the Bureau of Land 
Management. 


Indian lands.--Tribal lands held in fee by the Federal Government, but administered 
for Indian tribal groups and Indian trust allotments. . 
| 


State.--Lands owned by States, or lands leased to these governmental units for 50 
years or more. 


PRIVATE AND OTHER 


County and municinal lands.--Lands owned by counties and local public agencies or 
municipalities, or lands leased to these governmental units’ for 50 years or more. 


Forest industry lands.--Lands owned by companies or individuals operating wood-using_ 
plants. 


Farmer-owned lands.--Lands owned by farm operators. (Note: These exclude lands 
leased by farm operators from nonfarm owners, such as railroad companies and States.) 


Miscellaneous Federal lands.--Federal lands other than the following: (1) National 
Forest lands; (2) lands administered by the Bureau of Land Management; and (3) Indian 
lands. 


| 
| 
. 


Miscellaneous private lands.--Privately owned lands other than forest industry and 
farmer-owned lands. | 


Forest Type and Tree Species 


Forest types.--A classification of forest land based upon the species forming a 
plurality of live-tree stocking. 


Forest trees.--Woody plants having a well-developed stem and usually more than 12 
feet in height at maturity. 


eee aoe TP eee Te 


Commercial species.--Tree species presently or prospectively suitable for industrial 
wood products. 


Softwoods.--Coniferous trees, usually evergreen, having needles or scalelike leaves. 
Hardwoods.--Dicotyledonous trees, usually broad-leaved and deciduous. 
Area Condition Classes 


Stocking.--Stocking is an effort to express the extent to which growing space is 
effectively utilized by present or potential growing stock trees or commercial species. 
"Percent of stocking" is synonymous with "percentage of growing space occupied" and 
means the ratio of actual stocking to full stocking for comparable sites and stands. 
Basal area is used as a basis for measuring stocking. i 


"Stocking percentages" express current area occupancy in relation to specified ; 
standards for full stocking based on number, size, and spacing of trees considered 
necessary to fully utilize the forest land. 


Full utilization of the site occurs over a range of basal area. Sixty percent of 
the normal yield table values has been used to establish the lower limit of this range, © 
which represents full-site occupancy. This is called 100-percent stocking. The upper | 
limit of full stocking has been set at 132 percent. Sites with less than 100-percent 
stocking represent understocking. Overstocking is characterized by sites with over 
133 percent stocking. 

¥ 
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Class 10.--Area fully stocked (100-132 percent) with desirable trees and not over- 
stocked (133 percent or more). 


Class 20.--Area fully stocked with desirable trees, but overstocked with all live 
trees. 


Class 30.--Areas medium to fully stocked (60-99 percent) with desirable trees and 
with less than 30 percent of the area controlled by other trees and (or) inhibiting 
vegetation or surface conditions that will prevent occupancy by desirable trees. 


Class 40.--Areas medium to fully stocked with desirable trees and with 30 percent 
or more of the area controlled by other trees and (or) conditions that ordinarily pre- 
vent occupancy by desirable trees. 


Class 50.--Areas poorly stocked (16.7-59 percent) with desirable trees, but fully 
stocked with growing stock trees. 


Class 60.--Areas poorly stocked with desirable trees, but with medium to full 
stocking of growing stock trees. 


Class 70.--Areas nonstocked (less than 16.7 percent) or poorly stocked with 
desirable trees, and poorly stocked with growing stock trees. 


Class 80.--Low-risk old-growth stands. 

Class 90.--High-risk old-growth stands. 

Nonstocked.--Areas less than 16.7 percent stocked with growing stock trees. 
Class of Timber 


Growing stock trees.--Live trees of commercial species qualifying as desirable or 
aZeecepeaple erees. Note: Excludes rough, rotten, and’ dead trees.) 


Desirable trees.--Growing stock trees (a) having no serious defect in quality 
Miititiniopresent or prospective use for timber products; (b) of rellatively high vigor; 
and (c) containing no pathogens that may result in death or serious deterioration before 
rotation age. 


Acceptable trees.--Growing stock trees that meet specified standards of size and 
quality, but not qualifying as desirable trees. 


Rough trees.--(1) Live trees of commercial species that do not contain at least one 
12-foot saw log or two noncontiguous saw logs, each 8 feet long or longer, now or 
prospectively, and (or) do not meet Regional specifications for freedom from defect pri- 
marily because of roughness or poor form; (2) all live trees of noncommercial species. 


Rotten trees.--Live trees that do not contain at least one 12-foot saw log or two 
noncontiguous saw logs, each 8 feet long or longer, now or prospectively, and (or) do 
not meet Regional specifications for f’ -dom from de et primarily because of rot; that 
is, when more than 50 percent of the cuii volume (cuvic-foot basis) in a tree is rotten. 


Cull.--Portions of a tree that are unusable for industrial wood products because 
of rot, form, or other defect. 


Salvable dead trees.--Standing or down dead trees that are considered merchantable 
by Regional standards. 


Mortality trees.--Trees, formerly growing stock, dying from natural causes during a 
a specified period, usually 1 year. 


Saw-log portion.--That part of the bole of sawtimber trees between the stump and 
the saw log top. A 1-foot stump is used. 


Upper-stem portion.--That part of the bole of sawtimber trees above the saw log top 
to a minimum top diameter of 4.0 inches outside bark or to the point where the central 
stem breaks into limbs, whichever occurs first. 

Tree Size Classes 
Seedlings.--Live trees less than 1.0 inch in diameter at breast height. 


Saplings.--Trees 1.0-4.9 inches in diameter at breast height. 


Poletimber trees.--Trees at least 5.0 inches in d.b.h., but smaller than sawtimber 
size. 


Sawtimber trees.--Trees exceeding poletimber size. In the Intermountain States, 
the minimum d.b.h. for softwood sawtimber is 9.0 inches, and 11.0 inches for hardwoods. 


Volume 


Net volume. --Gross volume less deductions for rot, sweep, or other defect affecting 
use for timber products. 


Growing stock volume.--Net volume in cubic feet of live sawtimber trees and live 
poletimber trees from stump to a minimum 4.0-inch top (of central stem) outside bark. 
Net volume equals gross volume less deduction for rot and missing bole sections. 


Sawtimber volume.--Net volume in board feet of sawtimber trees of commercial species. 
Net volume equals gross volume less deduction for rot, sweep, crook, and other defects 
that affect use for lumber. 


Growth and Mortality 


Net annual growth.--The increase in net growing stock volume of a specified size 
class for a specific year. (Note: Components of net annual growth include the increment } 
in net volume of trees at the beginning of the specific year surviving to its end, plus 
net volume of trees reaching the size class during the year, minus the net volume of 
trees that died during the year, minus the net volume of trees that became rough or 


rotten trees during the year.) 


Mortality.--Number or sound-wood volume of growing stock trees dying from natural 
causes during a specified period. 


Site 


Site class.--A classification of forest land in terms of inherent capacity to 
grow crops of industrial wood. 


Site classifications are based upon the mean net annual growth of growing stock 
(not including thinnings or mortality loss) attainable at culmination of mean net annual 
growth over age. Height-age relationships are usually used as indicators of the speci- 
fied volume-site class. 


Stand-Size Classes 


Sawtimber stands.--Stands at least 16.7 percent stocked with growing stock trees, 
with half or more of total stocking in sawtimber or poletimber trees, and with sawtimber 
stocking at least equal to poletimber stocking. 


Poletimber stands.--Stands at least 16.7 percent stocked with growing stock trees 
in which half or more of this stocking is in poletimber and (or) sawtimber trees, and 


with poletimber stocking exceeding that of sawtimber. 


Sapling-seedling stands.--Stands at least 16.7 percent stocked with growing stock 
trees in which more than half of the stocking is saplings and (or) seedlings. 


Nonstocked land. --Commercial timberland less than 16.7 percent stocked with growing 
Sscock trees. 


Table 3.--Total area in the Bozeman Working Circle by ownership class, 1976 


Ownership class ; Acres Hectares 
National Forest 1,840,447 744,806 
Bureau of Land Management SOrRiiian 15,693 
National Park Service! 167,710 67,870 
State 202,807 82,073 
Private and other 2,720,499 1,100,951 

Total land area 4,970,240 2, O11 S95 
Census water 19,200 TO 
Gross area? 4,989,440 2,019,163 


1Not included with Miscellaneous Federal (a category of private and other) 
for purposes of clarity. 


2U.S. Bureau of the Census, land and water area of the United States, 1970. 


Table 4.--Land area tn the Bozeman Working Cirele by 
major land class and ownership class, 1976 


: Ownership class 
Land class : State $ 


: Private 
: Acres : Hectares: Acres : Hectares 
Commercial timberland 27,091 10,963 559,206 226,304 
Productive reserved -- -- -- -- 
Other forest land: 
Unproductive reserved -- -- -- -- 
Unproductive nonreserved 3,826 1,548 67,153 PES 
Total forest land —_ 30,917 12,511 626,359 253,480 
Nonforest land 171,890 69,562 2,094,140 847 ,471 
Total land area 202,807 82,073 2,720,499 1,100,951 


10On this and all later tables, the private ownership category includes a 
small portion of County and municipal ownership. 
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Table 5.--Area of commercial timberland in the Bozeman Working Circle by forest 
type, stand-size class, and site class, State owned, 1976 


Forest type and 
stand-size class 


Douglas-fir: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Ponderosa pine: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Lodgepole pine: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Whitebark-limber pine: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Spruce-subalpine fir: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Juniper: 
Sawtimber 
Poletimber 


Sapling and seedling 
Nonstocked 


Total 
Aspen: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Cottonwood: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
All types: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 


Site class 


: 165+ =: 120-164 : 85-119 S0-84 
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20-49 


21,847 


Total 
acres 


Table 6.--Area of commercial timberland in the Bozeman Working Cirele by forest 


type, stand-size class, and site class, private owned, 


Forest type and 
stand-size class 


Douglas-fir: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Ponderosa pine: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Lodgepole pine: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Whitebark-limber pine: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Spruce-subalpine fir: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Juniper: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Aspen: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Cottonwood: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
All types: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


fotal 


Site class 


165+ 120-164 : 


11 


85-119 


199,712 
54,170 
6,991 
3,871 


264,744 


14,290 


EPS: 
95,834 
40,141 
14,617 


463,164 


1976 


245,411 
54,170 
6,991 
3,871 


310,443 


14,290 


14,290 


53,465 
32,159 
11,472 
10,745 


107,841 


20,809 


3,502 


24,311 


49,563 
4,002 
10,869 
5871 


68,305 


3,340 


3,730 


7,070 


6,504 


390,130 
103,338 
47,251 
18,487 


559, 206 


Table 7.--Area of commercial timberland in the Bozeman Working Cirele by forest type, 
stand-size class, and site class, swmmary--State and private, 1976 


Forest type and : Site class Total! 

stand-size class 3 165¥ 3 9U20=164 8S=a119 i 1S 0-84 2 20249" cs acres 
eS 25 5 S855 5. S55 Aeres - -------- ee 
Douglas-fir: 

Sawtimber , -- -- -- 48,302 209,009 PAS cata 
Poletimber -- -- -- -- 56,591 56,591 
Sapling and seedling -- -- -- -- 73259 Une) 
Nonstocked -- -- -- -- SOL 3,871 


Total -- -- -- 48,302 276,730 325,032 
Ponderosa pine: 


Sawtimber -- -- -- -- 14,903 14,903 
Poletimber -- eee = =a oe a 
Sapling and seedling -- -- -- == = as 
Nonstocked -- = = =e ae ak 


Total -- -- -- -- 14,903 14,903 
Lodgepole pine: 


Sawtimber -- -- -- 11,626 44,767 56,393 
Poletimber -- -- -- 3,744 30 272 34,016 
Sapling and seedling -- -- -- -- 11,667 11,667 


Nonstocked ae eS = 3,870 7,228 11,098 
Total = a a 19,240 93,934 113,174 


Whitebark-limber pine: 


Sawtimber -- -- -- 3,563 18 ,437 22,000 
Poletimber -- == a Be se oe 
Sapling and seedling -- -- -- -- 3,665 3,665 
Nonstocked -- =< == =e ae a i 


Total -- -- -- 3,563 22,102 25,665 


Spruce-subalpine fir: 


Sawtimber -- -- -- 18,400 33,558 51,958 
Poletimber -- -- -- 4,121 = 4,121 
Sapling and seedling -- -- -- -- T5205 11,205 
Nonstocked -- -- -- -- 3,871 3,871 
Total -- -- -- 22),521 48,634 71,155 
Juniper: 
Sawtimber -- -- -- -- 3,388 3,388 
Poletimber -- = = = ae = 
Sapling and seedling -- -- -- -- 33925 3/925 
Nonstocked -- == == as Ss a 
Total -- -- -- -- UBS Tyo 
Aspen: 
Sawtimber -- -- == —— = ao 
Poletimber -- -- -- -- 10,535 10,535 
Sapling and seedling -- -- -- 7,660 3,836 11,496 
Nonstocked -- == == =< =e =e. 
Total -- -- -- 7,660 14,371 22,031 
Cottonwood: 
Sawtimber -- -- -- -- 5,512 3,512 
Poletimber -- -- -- -- 3,512 3,012 
Sapling and seedling -- -- -- -- -- -- 
Nonstocked -- -- -- -- -- -- 
Total -- -- -- -- 7,024 7,024 
All types: 
Sawtimber -- -- -- 81,891 $27,074 409,465 
Poletimber -- -- -- 7,865 100,910 108,775 
Sapling and seedling -- -- -- 7,660 41,997 49,217 
Nonstocked -- -- -- 3,870 14,970 18,840 
Total -- i= -- 101,286 485 ,0i1 586,297 


Hz 
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Headquarters for the Intermountain Forest and 
Range Experiment Station are in Ogden, Utah. 
Field programs and research work units are 
maintained in: 


Billings, Montana 

Boise, Idaho 

Bozeman, Montana (in cooperation with 
Montana State University) 

Logan, Utah (in cooperation with Utah State 
University) 

Missoula, Montana (in cooperation with 
University of Montana) 

Moscow, Idaho (in cooperation with the 
University of Idaho) 

Provo, Utah (in cooperation with Brigham 
Young University) 

Reno, Nevada (in cooperation with the 
University of Nevada) 


